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m^mmzm-ft-wmT ftl mm^m^<Dmmizm»r^mmm^o)T f t 
n & m— ©st _h izm-r & ¥m&mm iz £ v n t , 

•vm^mizmmL. mmmmmz. mmmmTFTummmmm^TFTn^ 
m-t&T-v^frmmmm&frmizm-i *>tix z n zmmt-tz^mibmUo 

mmmmizmi-t~mmT ft^, mmmm^(DMmizm^^mmm^(DT f t 
t. & m - <d mm ± iz m t- & *m fcm « k. & v ^ t > 
t«fB®*T f t mmmmm^o) t ft tit, mi (Dmmm°vmf&znz>>f- 

mwmT ft nmmmmm^<DT f t ttfm-t&^vZKm&MmnftmizWitt 
bftfrmm®T*mm t mzmML. 
mmwmTFToL-Dnmmt. ^i$tft©^- h<mmhmtet>&^£? 

mmmmm&omi ©nft^^TFTOLDDisi mmi&n^v* 

ltrfHlgi*imS©^2©n^^^;i/MT FTOLDDim if l©nft^ 
iTFTlrtU 



&fE# 2000-3009816 



11-10464 



fflnf^^STFTL LDDMigca)— Bit?- hW>m£m%2> <fc O tCtSttfc 
4>&<h*>, iuOTUiTFTi:, ifffEfg 1 & <fct>*^ 2 <Z)n ^;i/MT F T(Z> 

mm?- bmmtmm?- hmmmt. mmmmr f t tmrnmrnm^cDT f 

[M^4] 

;k zyfTsTy. ^*y. ^ u -7^yfr?>miinfc'p&< 1 ssri^i: 

[ft 6 ] 

^mmm (A) g^mM (A) ±icm^n. *>>fx^-y. 

?-#y. ^v?7yfrbmifnt=.'pte<£&im*£f&ft£.-tz>mmm (b) t 
s mmmm (b> tmmmm (a) izmh&^mmzm&zti. *y 
^fx i-*y, ^v?Tyft%miitit~&&<£^im£mm£*$timm 

M (C) t5:fU Baiam2(D^«Stt. ^^<i:=fe, T^n^AtfcteigS: 
i^^-r-s^mM (D) £. $y#)i. *y>f7.7-y>. ?-zy. ^vf^yfr 



ttiIiE# 2000-3009816 



i 1-10464 



*v7Tyfrbmtenfc'p&<£%im&±&frt?zmmm (b> t 

, (B) ^%9tl (A) ic^bfcv^^ic?£/&£*u #>#;k 

i^ilt-SfSI (D) *y*)\s. $>tfXT>. =E'jyf>^ 

mmm co (d) #£«uTv**3fc&#«i:*§¥##3se. 

u 
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2X1 0 16 ~5X 1 0 19 atoms/cm 3 ©^^HT'nM£##i'&^M^7n^£3g 

^^ic^in-rsm i ©X3M£, 

BttsBMfftT FT £mMmW®8&<Z>T F T £ (D*f— h 1 ©itlt'M 

|jfffiK»ia»S:^fiR , rs pft^MT FT 3 X 1 0 20 ~3X 

3 ©X3§£:, 

FT 1 X 1 0 20 ~1 X 1 0 21 atoms/cm 3 tf)}t^H 

^nS&#^S5fC«<»7C3R%a^WK:»iD'rS^4©Xgi:, 

B&IElSffiT FT©¥##JftC, 4>&< t tlnft^^ST F T(D?- hMM 
<D®m*moW&Wk*:JnsT, 1X10 16 ~5X1 0 18 atoms/cm 3 ©a^HT- 

mrnmm tft^ t& mmm ta» © t f t ^ © y - h ibis & & 2 © aim * 

Iffffi^- h«@i:t«fS^- MHffcli, KffBMiT F T t iuf2lgifr!m&©T F 

m&iMi 2] 

mxkffimzmvf=.wmT ft*:, ^mBm^mmizn^r^mmm^oT f t 
t: & im - © m m. -h i c m -t z> ¥m> m iz 33 v > x , 

m mm zm&irz>miis£Tfm2<Dn?-v%)bmTFT<D¥M&m£. 
mzmmmm<DU&mm*fem-tz>*mwmt^ 2x1 o 16 ~5x 1 o 19 atom 
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t(HBSi»0»S:^'t«P^"V*;i/S!TFT©4 £ ##«K:, 3 x l o 20 ~3 x 
3 (DJMh, 

i&OT^T F T<D¥MfaMiHZ* 1X1 O 20 ~ 1X1 0 21 atoms/cm 3 ©^^H 
©«liS«^*ftliJKfe^UT, 1 X 1 0 16 ~5 X 1 0 18 atoms/cm 3 (Z)ii^H-e 

mmmmr f t umBmmm&vT f t h<d^- hmm&m 2 <d#«js^j& 

ttfgB^- N«H£ffrfB>F- MHBiitt, tftlBlHRT FT i:|&fBKttia»©T F 

m&m 13] 

[ft#3® 1 4 ] 



5 



£BliE#2 0 0 0- 3 0 



i 1—104646 



(B) tfgg$M (A) JcgL&v^«jC7gJ*3*i*>*;i/, 
(C) Sr^fiR-rsxSfc^&^Sti, 
M (D) &«afc1-*xtl*:, 

0 7!rM»*^l 2©V^*lfr— JgJCfeV^T, 

e>a«4iit^«:<fc ; bias:±^i:-r**«« (b) s^tsiit, 
mmnm (b) (a) K:«bftv^«fc^sti*>*^ *y>f 

(C) £?gJfrr<&Xgfc#e>JgJ*3*u 
ff (D) SrMtSIit, 

xf£#£i-s#«j§ (e) s^istsigfc^&^sn, 

[ff 1 6 ] 

1 4 * fcttSF*^ 1 5 fCfcV^T, 

(a) T)i3y£mm$.r=.i*Ty : t-T£.<Dmi&nm%,tp"£. &y 
zytr^y. **y. *v7Tyfrb&&tift'Pte<£.%im&±i&ft 



6 



ffiSE# 2000-3009816 
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mmm co ppmj^T©ii#H^*t'iti (b) *m 

[H*^ 19] 

[0 0 0 1] 

#HU8»> JlfcS^ffi.&W?-$aSS±K:#IRh9>S>** (J£*T, TFTtfB-T 

ti s mtcft & «k # ^ms & mm v t=. m^m^ icts-m tzmm t z 

[0 0 0 2] 



7 



ffifiE#2 0 0 0 - 3 0 



# ¥ 11—104646 



So 

[0 0 0 3] 

TFTJCJI*S*lS#tttt^*;3^e.m3Q;oTV%S 0 HfHTFT&X-f 

i©^T»tt?g*«^7&iB<||I^.«6fc«)JC, BUST FTfCS* 3*1 

«U»tB:&S:lS«>* fettle, (TFT#^>MWc»i.5 FI/-Y >« 

Sfe) 

[0 0 04] 

^■7SM§:©Mt-5fei!)0T FT<Z)«jt£ IT, ffiiR£Fl/>f> (LDD: 
Lightly Doped Drain) *3ft#fcI&*lTV*S. £<Z>*^tt^**;i/^Jfcfgtgi: 

«il^T?v^<&. *fe, aft* F^-VU TCJ:S;*>«iJM^#ft&l»<fe«>©# 
V^t^SGOLD (Gate-drain Overlapped LDD) flBStffcl^tlTV**,, Zltf) 

[0 0 0 5] 



8 



ffiSE#2 0 0 0 - 3 0 



11 — 104646 



[0 0 0 6] 

;i/§5T FT-e«^©SJE) 3^BJiHS*l**«, 16l»IS»<0TFTttS#»K:3£/W 

i»©TFT0 1/1 0 OJgrFTf&V^ 
[0 0 0 7] 

©ld DfjBttit^T^^masii^^ < Sot ^raa^*o 

H3RT FTfcMM-TSKltt^* L ^ilt'B^^o fc 0 mzM^O) L D D*3g& 
[0 0 0 8] 

*®W©y b y ^^S©«I^iSttfe^t«fc«)f:, ffli»*m 

^ity^-fA (ad *j>«i (cu) OTtsiii^i^iis^ 

tt^WUfttt^JSVxilV^ofe^j^^ofco fol, T FT©4*- h*«£:;i©J: 



fcBliE#2 000-3009816 



#5£ 11 — 104646 



•tzz.£ : b*iMv&z>t>\ (ad *>m (cu) iztfi&m.ifLtettw- 

[0 0 0 9] 

- hm%&£mm®iT*m%mzmffl>L. mmmmmt. mmmmTFTummmm 

[0 0 10] 

Bf|TFT£ffrtBIgi^&<OTFT£&. H 1 ©tSlt'MS *l£>!f- 

mffiB-em%mzmmv. mmmmTFTOLDDnm-t. isiTFT©^- 

(DLDDfl^tt, Mill 0nfY^;i/iTFT0^- bmffi£&&& <fc ? CUM 
£*U tuiaig»iaS&^2(Z)n^-V^;i/MTFT<Z)LDDM^c«> MfglCDn^- 

[0 0 1 1 ] 

. M^mJi (a) ±izmf&zn. *y*)i. zytr^y, ?-zy, ^v-j^y 



ffiliE#2 0 0 0 - 3 0 



#j£ 11-104646 



&e>m\*tif-'j>&< £*imt:£&ft£'t&mwg (b) mmmrn (b> # 

mmmm (a) izmiste^mmzi&mzn, #>#;i/> #>**x^>, 

=Ey •7 : ?yfrt>m\znfr'pt£< £him£^m£^timmm (c) £*mL, 

*>im*:±f&ft£'t&mnm (e) t^u t«iB^asT?#«M co 

M (D) tf^bT^sri:£#^£:LTV*S 0 l»rfH#SM (B) tt, 8s#07Gf?t 
L/TT;i/ii>5:^*, fro, (B) *ffliitl^3 0 p pmOTT' 

[0012] 

rn.tftc.wmT ft^, mmmm£<Dmmzmtffemmm$&(DT f t ^ 
«±jc^-t*^#«s©^ss*istcfevxT, tttfamtT f t tm&mmm&Qt 
TFTt©^-Mii:, ^icD»«ST?^-r6xgi:, ttfiB^- bmmz& 

mmf- bmu£it, mtmmTFTnmmmmm^<DTFTt<D^^^jvm^ 
m®<nftmizmnbnt=.&m&T*mm?&z£*®m£LT\,yz> 0 

[0013] 

iCfcV^, ftffeigifr[Il{&£^-r<5mi ££tfl!20n^-Y*;i/MT FT0M 
ffcJflC, 2X1 0 16 ~5X 1 0 19 atoms/cm 3 (Da^^HTn§?5:#-^-r-5^M^ 

TcUi&aHK&ics&flii'rsss i <dxm£* mmmmT f t £mmmmms&<DT f t 

Spft^ TFT tC, 3 X 1 0 20 ~ 3X10 21 atoms/cm 3 tf)2I^ 

»&^J5R-T**1 feJ:tf»2©n^-v*^/S[T FT©^a*i*:®i:, i&lHS^T F 
TCO^^MillC, 1X1 O 20 ~l X 1 0 21 atoms/cm 3 (i!)aSiHt- nS?:#^ 

•rs^^7c^$:^^c»-r-5m4(Z)x^h, mmmmT f t (D^mfcmiz 



ffi!E#2 0 0 0- 3 0 



4f ¥ 1 1 — 104646 



1X10 16 ~ 5X10 18 atoms/cm 3 0^|gH-e nl$:#^t ^m^OixM'kM 

ifimzmito-tzmsojimt:. mmmmT ft nmmmmm^cDT ft t(D^f- 

[0014] 

A) _tlC7£f&3;|x#>#;K ^U^^J^&aiJitlfciP 
4<i:%liS:i^i:t5fil (B) %^f6iSi:, (B) # 

M#«Jf (A) Kg UfcV*1g«K:7g|£3*l ^>^XtX ^ 

(d) sMtsiii:, #>#;k tn/v^z/. 
n*!&mtLT^z> 0 mmm (a) y^^tiitfcttr^^-yi: 
btibt?**;, #sjs (o ^ mmmmtfi p p m& i r(Dmmmm%^X'mmm 

(B) Sr»ftibt}g«t5ii:^2*iv>. ^SJi (C) gft&8£ 

#1 p pnUKT^S^^^X^H^CtfTf^miS (B) ^MaiTMlt* 

[0 0 15] 

mmmm i ] 



miE#2 0 0 0 - 3 0 



11 — 104646 



f t mBmmommizmv bn&Mmm&vT f t zm-m^izitm-rz 

o 

[0 0 1 6] 

mi (a) feasor, mfai o uztefcTfrjjvjf^xmffi.^&Zkmfczm^ 

Xl^i: »Jfe 1 0 — 2 0 o C^Si£v^?a^T^e>*^C«)^aLTfeV^T^^V^ 
„ r©S«l 0-KDTFT*mi&~?2>mmiZ&. 1S10 lfr£(D^«;fc£ 

T*H0 2$:MtS o #|;U;£, ^7X7CVDST'SiH 4 , NH g , N 2 0 
3^&f^iaS4lSifcfl;SffcS/U n>18l£ 1 0 0 nnu IH^lcSiH 4> N 2 Ofre>f£ 

[001 7] 

mz. 20~150nm L < 3 0~80nm) ©JPS^*SRII3i % 

ftS^ftlll 03at ^XTCVD^x;^7 £<Z>^fcl©#&T* 
^t5 0 ^7XYCVDSt^Ii/U3>I&5 5nmOf 

£ «TtB £ & U > f£§gi" £ T F T <z>#tt/\* ^ y dp ^ L % v^mj±©^gfr Z&ffi £ 
it5 3i:^T't§ 0 (01 (A) ) 
[0018] 

fit, ^©MIM«l:tM IT#1IS/ >J n >1 1 0 3 a ^bJBSKS/ 

U3>Rl03b s^-rs. u— *-*g£ffc8tt>a&*g&'ft8s (©ram 



1 3 
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4 0 0-5 0 OTC-e imfflnm<Dm®>m*fi)<\ ^W*mfi£5atom%£*T&CL 

fiKS/yn>JR0JSS (*HJ6Wett5 5 nm) J:yt»l~l 5%iI*'J>Ufe 
o (SI (B) ) 

[0019] 

fit, MtikKi/Vziymi 0 3 b£S^c#tILT, «^*ft«10 4~ 
10 7^J*tS* ^7XvCVD^*feliXA°^^^lCj: U 5 0 — 1 

OOnmOiSCiffci/'Jn^IiCfcSvx^IlOS&WS. (01 (C 
) ) 

[0 0 2 0] 

fUb^ h 7X^7 10 9 nf^^^TFT&^tSl^i 
0 5-1 0 7<D:£ffifCL^V^mBE£MMt-&S&*J-£l X 1 0 16 ~5X 1 

o 17 atoms/ cm 3 mm<DmmvpmzttttttmM7Km£.LT#uy cb) 
jkd> (b) ©&;to&-f f-:/&^i^ut^&^u #m^>y 

) SflMi&"f L=b^HT^V%^, ;Kn> (B) 10-11 
2 & n *f- V * )VM T F T <D V g V % #*flt 5: ffife <D ^ H ft IC JR #> 6 £ #) JC £ 

(01 (D) ) 

[0 0 2 1] 

5*3l*ft7C*&fttt¥SK*Jf 1 10, 11 iicSMRfi»tc»;Oirr<&„ ^<Dt=.&), & 
e>fr£#)l/^X N^X? 1 13 — 1 1 6 £7£j&Ufc 0 nS!&f?f#"tS^«%7c3ll 

hLTii, u> (p) ^afcig (As) &Evvh,«&<, ££*e»y> (p) £8s 
io-r^<, (ph 3 ) £mv^^;*> K-^&£jimL£o 

ftfc^*M&Mg« 117, 1 180'J> (P) 2X10 16 - 5X10 19 atom 



ffi!E#2 000-3009816 



11 — 104646 



7~i 1 9 \z^&n&nm*tfttttMmjrm<Dmm*. (n") nm-t. *t=. 

, **MMK« 1 1 9 li, IIv h u ? xm&<DU&mAZfem-?2>t=.ib<D¥mft 
ItfeU, 3<DfHHcCfeMDti^T'U> (P) SrSSflDLfc. (02 (A) ) 
[0 0 2 2] 

#CJC T^^ll OSI:?^!^^:^^*^, 01 (D) £02 (A) 

oo~6o orti- imiB&at&mm^ u— Tf-m&itajj&K.* vn-oz.£ 

<D^m^m^\ KrFxdfJ/Yl/-f-3fe (Ig2 4 8nm) £MV^ «R«lf- 
AI:MbT, 3&ffitf3$3K5~ 5 OHz, x^M-ftl O 0-5 0 Om J/ 
c m 2 £ LT$&#ilf-2±<D*-A- i 7V7m& : $: 8 0-9 8 % £ bT^dg IT, 

[0 0 2 3] 

0-1 5 0 nm<DmZT->Vny$:<gtimB&:T*&&-tZ> 0 WiLJi. 1 2 0 n m 

<z>jS3-ei*ft£ffcs/'; 3>RS^ts. ^*-Mft»Bifctt, mo-yvny*^ 
timmmzmm£t=.&mmmm£Lxm^T%M\<\ (02 cb) > 

[0 0 2 4] 

£LT=b&v>«, *«tt©gft#&JBR** (A) 12 

ltMi^^fti (b) 1 zztzmmzitt^ mmm (b> 122a 

(Ta) , (Ti) , ^U-/-r> (Mo) , (W) 

i2rfc-££R (^65(C!iMo-W^i, Mo-Ta^I) ^^ , Ttl«^< 

, *«js (a) i2n*mt*y*)i' (TaN) , mtzyy^y (wn) , 
mt*$y (TiN) r, i^';yf> (mon) 

(A) 12 1^fM^U, if^^WJt'f fdf>5/'Jf>f K, 



mSE#2 0 0 0 - 3 0 
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TttStl^ofc. Zy'fT.T'y (W) litlil^ 3 0 p p mJJlT 

[0 0 2 5] 

(A) 121iil0~50nm b < 2 0~30nm) £: U m 

MM (B) 122J£200~400nm Ufrt. L < J£ 2 50~350nm) £f 
tltfAV*. ^JgffilTftt, #«Jf (A) 12 1{C3OnmOM$0M^>^;i/ 
Mfc, ag^M (B) 12 2{;tt3 5 0nmOTal5:SK V^jftfe;*^*? *SS 

Xe^>Kr5:MtJ3<L m^^eK©rt»^&jB^UTI!i©5ffJKS:B&lh-r 
5 3t^t^5 0 $K Ba*bfcV*#, (A) l 2 10Ti:2~2Onmt 

g©JS£-ey> (P) &K-^Lfci/'j3>I^U^<ri:tj:fMS 

tc mmm (a) (b) ^tttafc^-rsT^/^y^M^*^- 

hrnmrni 2 oizmm?z><DZffi^z£tfvmz> e (02 co ) 

[0 0 2 6] 

?&IC, l/^h7X^12 3~12 7MU MM (A) 1 2 1 
(B) 1 2 2t&-ST'X-yf>^lt^- hftffil 2 8—131 h^iffiiSg 1 
3 2 &Mt5. 2 8-13 1 i:£MBi»l 3 2 tt, #*JS (A) 

128a~132at #«JS (B) fr£>Efc£ 128b~132bi:^ 

-#£lt?§^£*itv^ 0 3©Nf, «»0»c^ > r-&^-h«ffii 2 9, 1 
3 oiz^mmmmi n> 11 8<D-mt. >f- hmmmi 2 0 ^bti^s 

*^K:^«-rs. (02 (D) ) 
[0 0 2 7] 

- vmM\ 2 8 It, @Bi^»i:^iMlt$:Mt§. 

, nf^*^TFT^jSSn5l«ttl/i?7 hVX^ l 3 3tigLtfe< 



tf}fiE#2 0 0 0- 3 0 



#5p 11 — 104646 



. LTx Vtf^y (B 2 H g ) Zm^fc^J-y K-^T^Itillcl 3 4 
ffcLfc, ZlfiDM^c©>Kn> (B) 8l£tt3 X 1 0 20 ~3 X 1 O 21 atoms/cm 3 £:& 
S chiefs, #JM#tFT*&. idi?^$ti3fe5fC«^1H«l 3 4Jc^**iS 
pS£tf#*S^Kto^5R©*lS*: (p + ) (S3 (A) ) 

[0 0 2 8] 

ffiirZ*mmMm<Dj&f&*:fi^t=. 0 h07X^ l 3 5~13 7 £?£f&U 

nS!S:#^'tS^j«fe5til^*iD.L/T5f:«i&««l 3 8 — 14 2t:^Lfe. 3 

(P) 1 X 1 O 20 ~lX 1 0 21 atoms/cm 3 t Lfc 9 *q9*DaF**ett, 31 

3 8 — 14 ajC^mSnM&^-rs^JKi&TGSR© 
(n + ) (03 (B) ) 

[0029] 

*m®mi£i 3 8~i4 2{cn sEjct&xe^asinstifey > (p) t^ts^ 

n> (B) #£S4vtv^#, *ftfcJfcUT+#fci&v*»flr??y:/ (P) 
$tl<5©T% IffX^T^AO^tlfeU > (P) Zfclttfuy (B) tf>j^te#>l& 
<T=fc&V^ 3 8tC»iDStlfeU> (P) IS»0 3 (A) 

T*W>M2ftt=.tfuy (B) il^<z>i/2~ l /3 pM<Z)#mS^5l^$4x 

[0 0 3 0] 

. »t5 'J > (P) <Z)*ig& 1 X 1 0 16 ~5 X 1 0 18 atoms/'cm 3 -eS>*;, 02 

(a) fej;^H3 (a) nm 3 (b) vmm-r s^jK«jtcji<z>«« <k *; %{£*g« 

EST**"*?!*, r©^iftitl 4 3, 1 4 4 iC-^£ft-5nM£tf#-r&^MJ 
7C*©a^$: (n~) (03 (C) ) 

[0 0 3 1 ] 



1 7 



ffi§E# 2000-3009816 
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-7--;^ £f-i$^¥ y Ki?--v;i/T--;i/^ (RTA^) T*fTe>r£:#-e 

^lpp mJSJT, 1/ < 0 . lpp mJ^TW^^^H^cfiT 4 0 0 ~ 8 0 0 
°C. ttmmzi$5 0 0~6 0 OXIT'fto %©-e&*J. *HJgM"eii5 5 0tt*4 
^^©^3l$:^o7c„ S«l 0 llc^S«©J:^^iff^'ffi$:^1-S : b 

©^^MLfe^^ii, 8 0 o°cT°imm<Dm#t>m£.LT*>m<, yfmmjtm® 

[0 0 3 2] 

r<z)^aicfev>T, ^- Mil 2 8-131 tmAmfflu 3 2Mti>^ 

Mill 28b~132btt, mmfrb 5 — 8 0 nm©g«'itl (C) 12 8 
c~132 c^SnS. ^«Jf (B) 12 8 b~l 3 2 

Xf> (W) ®^{C»^>ft^^^^^> (WN) ifij&f&tStl. (Ta 
) <Dm&lZ&mit$y$)V (TaN) S:Mt5z:i:^ts. ( 
C) 1 2 8 c ~1 3 2 c fcfc, £mtf=.l$7y=£-T&£$:m^fcmm$:^&Zf : 7 

x^mm^iztf- bin 2 8~i3i ^mLx^mmizmm-t y ^^-e^s 

o ££>iC 3 ~1 0 0%©^K^$:-g-t?#H^cfil?, 3 0 0~4 5 0TCtl~12 
[0 0 3 3] 



ffiSE# 2000-3009816 
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y9Vy?IZ&mi3iV2/ (P) ®II(ii3 (B) (n + 

y^f-Sr HtfT'gfco (03 (D) ) 
[0 0 34] 
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Jg|£2»mM (D) 1 4 5 fcU (T i) Jgfc^mjf ( E ) 14 6 £ ItJ^ 

&Lt=. 0 ^HJi (D) 14 5ii2 0 0~4 0 0nm ($?£ b < & 250 — 3 50 
nm) fc-r*l#&<, (E) 1 4 6tt 50-200 (#£ L<&1 0 0- 

15 0nm) Tfjgjfc^tlfcmv*. (04 (A) ) 
[0 0 3 6] 

fit, ^-hmsicsaiJir*-*^- bmmzmm-t zt^toizmmm (e) u 
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